Local application of sodium thiosulfate prevents cisplatin-induced hearing loss in the guinea pig.
Cisplatin (CDDP), an anticancer drug used extensively to treat a broad range of neoplasms, has strong ototoxic side effects. Sodium thiosulfate (STS) has been described as a protective agent against CDDP toxicity, but it also reduces CDDP's antitumoral cytotoxicity. To maintain the antitumoral effectiveness of systemic administration of CDDP, a strategy has been developed to apply STS directly into the cochlea. Perfusion of STS into the cochleae of guinea pigs completely prevented CDDP-induced hearing loss, with no change in either compound action potential (CAP) or distortion product otoacoustic emission (DPOAE) audiograms during the time course of the treatment. Histological analysis revealed a minimal loss of outer hair cells (OHCs) in the organ of Corti and no damage to the marginal cells of the stria vascularis as seen in animals exposed to CDDP. Cytocochleograms prepared 6 days after CDDP exposure showed that STS treatment protected more than 92.8% of OHCs and IHCs destined to die. Furthermore, it prevented CDDP-induced mitochondrial damage and subsequent translocation of cytochrome c, DNA fragmentation, and suppressed the apoptotic and necrotic hair cell degeneration. These results suggest that local application of STS may be an interesting strategy to prevent CDDP ototoxicity in patients undergoing CDDP chemotherapy.